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Metacognition and Lifelong E-learning:  
a contextual and cyclical process 
LISA WORRALL & FRANCES BELL 
University of Salford, United Kingdom 
ABSTRACT Metacognition is arguably an important conceptualisation within the area of lifelong e-
learning, with many theorists and practitioners claiming that it enhances the learning process. 
However, the lifelong, cyclical and flexible aspects of ‘before’, ‘during’ and ‘after’ metacognitions 
within lifelong e-learning (inclusive of whether an ‘input’ necessarily leads to a completed ‘output’) 
seem marginal within current areas of practical and theoretical debate. This article analyses Reeves’s 
(1997) model of web-based learning in the context of the ADAPT project; a study of lifelong learners 
based in small and medium sized enterprises. The article focuses upon an analysis of this model’s view 
of metacognition, and in the light of the project findings and literature review, aims to put forward an 
extended and expanded version of the model with reference to lifelong e-learning. 
An Introduction to Reeves’ Original Model 
Learning is a complex process and involves many differing factors and variables that interact with 
one another to affect the degrees of success or failure of any one particular individual and/or group 
of individuals. Before the introduction of learning technologies, earlier models sought to visualise 
these physical and conceptual face-to-face and group-based processes that occurred within 
traditional institutions of learning, such as schools. Carroll’s model of School Based Learning (1963) 
used five classes of process variables to explain variance in achievement (output), and treated 
aptitude (the input variable) as being the amount of time that a learner needs to master a unit of 
instruction. Reeves adapted this model to include a series of dimensions that take into account the 
potential of web-based learning and of the ways to realise that potential. We will firstly discuss 
Reeves’s original works, with the aim of further extending this model to incorporate a conceptual 
awareness of the role that metacognition plays in the processes of lifelong e-learning. 
After Dimensions 
Reeves’s (1997) model stated that constructs like schema, propositions, rules and skills can play a 
part in the ‘Knowledge and Skills’ that a person can obtain. Individuals can also utilise, adapt and 
extend ‘Robust Mental Models’ (or structures) that enable them to understand new concepts and 
knowledge and to problem solve. ‘Higher Order Outcomes’ such as creativity, curiosity and 
problem-solving abilities can also be the result of learning and need to be measured, as they may 
have an effect upon learner performance. 
Before Dimensions 
‘Cultural Habits of Mind’ relate to cultural influences that affect learning and problem-solving and 
how the designers of web-based environments need to be aware of these issues. ‘Aptitude and 
Individual Differences’, such as intelligence, preferred learning styles, interests and attitudes can 
also affect learning processes and behaviours. Reeves argues that there is a need to analyse the 
Lisa Worrall & Frances Bell 
162 
‘Origin of Motivation’ of each learner. An ‘extrinsic’ motivation could be due to, for example, a 
learner obtaining a vocational qualification in order to gain employment. An ‘intrinsic’ motivation 
can occur where knowledge and/or skills are gained due to interests in problem-solving and/or 
carrying out various tasks. He argues that by its very nature, the World Wide Web will promote 
‘intrinsic’ motivation due to its relatively new educational use, multimedia capabilities and ability 
to offer greater learner control. 
 
Figure 1. Reeves’s (1997) model of World Wide Web based learning. 
During Dimensions 
The ‘during’ dimensions shed light on the processes of learning and link it into the context in which 
it can be applied. According to Reeves (1997), there is considerable evidence that learning is 
promoted when learners are given the ‘Opportunity to Construct Learning’ and with ‘Task 
Ownership’ where they are given greater control over what and how they approach and learn 
content. In the context of learning in formal education, learning tasks can be primarily academic 
(e.g. essay writing) or authentic (e.g. conducting specific chemical analysis research). Whereas 
academic tasks may consist to a large degree of memorising data, names, theories, etc., authentic 
tasks might involve more practical activities that learners feel that they own for themselves to 
complete. Cognitive learning theory suggests that differences in the way that knowledge is initially 
gained may affect how it can be used and applied in future differing contexts. Therefore, the 
potential benefit of web-based learning is that in addition to academic tasks, authentic tasks could 
also be catered for. 
Reeves (1997) argues that each learner’s ‘Sense of Audience’ through the publication of 
opportunities afforded when learning on the Web will encourage the sharing of knowledge and the 
enthusiasm to learn. He states that the growth in the number of tools for web-based group work 
will enable the facilitation of ‘Collaborative Support’ and also argues for the need to provide 
‘Teacher Support’. ADAPT project constraints significantly limited the interactivity described in 
these three dimensions, since the learning opportunities were mainly individuals interacting with 
computer-based packages, placing a greater emphasis on the last dimension of ‘Metacognitive 
Support’, which, as term and concept, will be specifically defined and analysed later in this article. 
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What is Lifelong E-learning? 
Reeves’s model was designed with regard to e-learning via the World Wide Web. So what is 
learning and, specifically, what is lifelong e-learning? Schoenfeld (1999, p. 6) defined ‘learning’ as 
the process of ‘coming to understand things and developing increased capacities to do what one 
wants or needs to do’. The European Lifelong Learning Initiative defines ‘lifelong learning’ as: 
The development of human potential through a continuously supportive process which 
stimulates and empowers individuals to acquire all the knowledge, values, skills and 
understanding they will require throughout their lifetimes. (ELLI, 2001) 
According to Luckin et al (2004), the concept of ‘e-learning’ has been outlined by the UK 
Department for Education and Skills consultation document, ‘Towards a Unified E-learning 
Strategy’, as occurring with the usage of information and communications technologies (ICTs). 
There are also terms like ‘networked learning’, which can be defined as the usage of ICTs that 
promote connections between learners, tutors, communities and their resources (Goodyear, 2001). 
However, the extent of the ‘freedom’ of these connections is very much open to debate 
(Lankshear, 2006). Interactivity can be cyclical and occur with an exchange of concepts and ideas 
between people, things and technologies (Luckin & du Boulay, 2002). E-learning can also be 
‘blended’ in terms of its combination of delivery media, instructional, online and face-to-face (F2F) 
methods Driscoll (2002). 
‘Open Learning’ is a term utilised by the Open University (2001) to refer to learning that 
occurs without restrictions on age, place or space and where learners can be more self-directed in 
what, where and how quickly they learn and when they are assessed. ‘Distance Learning’ involves 
a specific part of ‘Open Learning’ that refers to tutors and learners being geographically separated. 
It can be argued that, taken as a whole, ‘lifelong e-learning’ presents a ‘grand challenge’ of the need 
to incorporate these concepts while also being able to evolve throughout an individual’s lifetime 
(Hall, 2002, p. 1). 
We agree with Jones (2004) that the theoretical and disciplinary backgrounds of learning 
technologies are far too numerous and diverse to comprehensively analyse and discuss. In itself, 
Reeves’s model goes far in attempting to incorporate the concepts of e-learning, but not of ‘lifelong 
e-learning’, since the model presents e-learning as a singular ‘input/output’ process. It is with 
specific regard to this cyclical and self-directed aspect of its design and usage that we present the 
model in this article. 
Metacognition: what exactly is it? 
Reeves (1997) locates his conception of metacognition as a process that takes place ‘during’ 
learning. Metacognition has been defined as: 
one’s knowledge concerning one’s own cognitive processes or anything related to them ... For 
example, I am engaging in metacognition if I notice that I am having more trouble learning A 
than B; if it strikes me that I should double check C before accepting it as fact. (Flavell, 1976, 
p. 232) 
Although Flavell is usually credited with coining the term metacognition, the roots of this concept 
can be traced back as far as Socrates (380 BC). The Socratic Method is a dialogic method of inquiry 
where a teacher asks students questions that expose errors in order to improve their reasoning 
processes. Since this dialogue provokes self-reflection by a student, it plays an important role in 
facilitating metacognition within a group or social setting. Flavell argued that metacognitive 
processes are affected by person variables (of individual and group knowledge), task variables (of 
nature and difficulty of learning tasks) and strategy variables (of how to best approach learning 
tasks) (Flavell, 1979). People are also emotional beings, whose reflections on experiences of 
enjoyment, confusion, anxiety or frustration when learning can affect their future expectations of 
success or failure and their decision on whether or how to continue learning (Flavell, 1976; Brown, 
1987). People can go beyond their lived experiences by creatively imagining novel situations and 
activities prior to predicting outcomes that can affect attitudes, behaviours and self-regulations 
(Cook, 1998). 
Lisa Worrall & Frances Bell 
164 
Besides being individual, social and emotional beings, humans also develop over time. 
Hertzog & Hultsch argue that metacognition operates differently over an individual’s lifetime. 
During youth there is a tendency to over-estimate ability to learn new information. This changes to 
under-estimation in later life, based on the belief that memory and learning ability automatically 
decline in old age. Unfortunately, this can become a self-fulfilling prophecy that reduces learning 
potential. These potentially negative self-beliefs can be removed by providing learners with more 
positive metacognitive insights into the learning process (Hertzog & Hultsch, 1992). As people are 
living longer, lifelong learners represent a growing target group for learning, and for whom 
metacognition may play an important role in their empowerment. We shall discuss later in this 
article how Reeves’s original model does not include an awareness that metacognition is a lifelong 
process. 
Theory and Methodology 
This article bases its perspective within the realm of social constructivism, a theoretical stance that 
is encompassed within Reeves’s (1997) original model. Knowledge construction is seen as a random 
variation of existing knowledge, metacognitive processes and the selective retention of new 
knowledge that assists an individual within their specific environment. Social constructivists do not 
necessarily deny the existence of objective reality. They do, however, deny the existence of 
objective knowledge. Knowledge is perceived as being relative and subject to constant change 
according to differing biological, psychological, social and environmental processes. 
Epistemologically, social constructivists have no specific viewpoint regarding the existence of 
entities, but if they do exist, they are seen as having little (or no) effect upon individuals. 
Ontologically, these entities, if they exist, are perceived as being formed via processes of social 
interaction. 
Selection of SMEs and Learners 
Small and medium sized enterprises (SMEs) and individuals from the North West Region of 
England were identified from a number of contacts gained through prior research projects. The 
learner base was mixed (of varying ages, sex, occupation) and the learners were given the 
opportunity of using both online and CD-ROM-based courseware at home, work or anywhere 
where they have access to a personal computer (PC). A courseware brochure was created to 
provide an immediate source of reference when choosing courseware. 
The gender distribution consisted of 26 male learners and 14 female learners aged between 
the ages of 18 and 60. Twenty-one learners left during the implementation of the ADAPT project. 
The formal number of participants investigated comprised 19 males and 6 females. The degree of 
computer literacy ranged from those who had practically no knowledge of computers and the 
Internet, to those who were quite proficient. 
Apparatus 
Online learning objectives and learning journal facilities were produced to enable learners to write 
down their original learning objectives and motivations for learning (in line with the ‘Origin of 
Motivation’ dimension). Due to project constraints, the ADAPT project was unable to provide 
specific ‘Metacognitive Support’ (e.g. with a mentor or tutor). However, the learner journals were 
designed as ‘self-help’ tools that enabled learners to self-reflect upon their own learning processes 
and behaviours. The learners were also given an online post-course questionnaire that was used to 
gain quantitative and qualitative data on the usability aspects of the courseware in line with general 
SME e-learning project research targets and objectives. 
The results generated by the post-course questionnaire for each training module were 
analysed after being filtered through a series of excel spreadsheet templates that analysed the 
positive and negative Likert ratings of learners on the usability aspects of the user interface, time 
length and applicability, package support, assessment and data feedback, package multimedia and 
general overview of each courseware package. These questions also included open-ended sections 
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where each learner was given the opportunity to elaborate on the reasons for their answer. A 
generic qualitative and quantitative exit questionnaire was also used to assess their views, opinions 
and experiences of the project-based learning process as a whole. 
Procedure 
At the beginning of each course, learners submitted learner objectives of what their original aims, 
objectives and/or motivations for learning actually were. Whilst engaged in learning, they were 
asked to complete an ongoing reflective learning journal. This journal had a dual role: to encourage 
metacognition and to provide valuable research data. Learners were asked to outline areas such as 
learner successes and problems, moments of great advances in understanding, attitudes and 
feelings, thinking strategies, achievements, how easily the learning process fitted into their current 
workload, and whether they thought their support needs were met. Learners were also asked to 
offer their opinions of areas where they thought that improvements were needed. 
After completing a course, learners were required to fill in the post-course questionnaire. This 
questionnaire was designed to provide both quantitative and qualitative data from learners on 
various usability aspects of the courseware that they had recently used. Learner feedback was then 
gathered from an exit questionnaire (following completion of the entire learning process) to 
analyse if there were any alterations in learner responses and feedback over the longer term. 
The Case for ‘Mixed-Method’ Evaluation 
Greene & Caracelli (1997) refer to the usage of mixed methods and the integration of diverse 
paradigms when outlining the potential integration and utilisation of differing theoretical 
perspectives, methodologies and research tools. They state that there are three main perspectives: 
(1) the ‘purist’ stance is against combining paradigms, but uses mixed methodologies; (2) the 
‘pragmatic’ stance views paradigms as useful conceptualisations, but due to practical 
considerations, uses mixed methods within specific contexts, and (3) the ‘dialectical’ stance. This 
stance views paradigms as being essential research frameworks that when mixed, can generate 
positive tensions that provide more insightful avenues of research and deeper levels of evaluative 
knowledge. 
From the standpoint of Greene & Caracelli’s (1997) categorisations, we employed a 
‘pragmatic’ mixed-method approach, since the research incorporated a contextually based social 
constructivist perspective. However, the ADAPT ICT research strand (undertaken by the present 
authors) was based within a larger ADAPT project that utilised differing researcher strand 
paradigms and methodologies. 
This article does not attempt to generalise the research results beyond the specific contextual 
research base onto a wider societal scale, which Greene & Caracelli (1997) identify as conceptually 
possible within a more ‘dialectical’ stance. In order to achieve this, a longitudinal study would be 
required, based upon a much greater number of learners, and based within a greater range of 
learning and training environments, backgrounds, ages, cultures, ethnic and social groupings and 
so on, in order to potentially provide wider societal inferences and/or conclusions. The data 
gathered is limited and largely descriptive in nature, based within specific time, space and person 
groupings that have been analysed, and the research data is viewed and analysed within a social 
constructivist perspective. 
Cyclical Flow Model or Continuum 
The work on Reeves’s dimensions has been developed by Reeves and other authors by treating 
each dimension within a singular continuum (Reeves & Reeves, 1997). Kanuka & Anderson discuss 
the constructivist/instructivist debate and argue for the need for a constructivist approach that 
facilitates contextually rich, meaningful and authentic learning that in turn encourages self-
reflection (Kanuka & Anderson, 1999). The World Wide Web can facilitate self-reflection by 
providing opportunities for people to re-examine content and concepts, and to assess how each 
learning process was constructed (Hazzan, 2004). Koper & Tattersall (2004) argue that there is a 
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need to establish a Learning Network (LN) architecture of technologies that more accurately and 
flexibly meets and records individual lifelong learning needs and requirements. This can be 
conceptualised by extending the input–process–output shown in Figure 1 into a cyclical flow model 
that can capture the complex processes and interactions occurring between and within dimensions 
and learning activities over an individual’s lifetime. 
An Extension and Adaptation of Reeves’s Model 
Metacognition: a ‘before’ expansion 
An important question arises: To what extent does prior knowledge of metacognitive processes 
(and an individual’s level of awareness, monitoring and/or regulative abilities of them) affect the 
effective utilisation of e-learning technologies, learner processes and behaviours? With reference to 
this specific and centrally important question, we would like to put forward the new 
‘Metacognitive Processes’ dimension. It should first be stated that there is no empirical data 
reported in this article to support this dimension. This is potentially a very large and specialist area 
of research which was not covered within the constrained parameters of the ADAPT project. 
However, the literature review highlighted that learner prior metacognitive processes can be 
analysed and assessed by the usage of metacognitive assessment inventories, tools and methods 
that can affect the design and delivery of effective e-learning tools, technologies and services. 
Supporting literature for this dimension includes the works of Flavell (1976), who states that 
metacognition consists of an awareness of an individual’s own processes and that these processes 
consist of both metacognitive knowledge, experience and/or regulation. Brown (1987) states that 
metacognition consists of knowledge and regulation of cognition. Cook (1998) states that in 
addition to Brown’s (1987) categorisations, individuals can utilise a sub-process of ‘going beyond’ 
(at a meta-level) to within, for example, musical composition environments, by creatively 
imagining novel situations and activities prior to learning outcomes. This dimension stipulates that 
there is a conceptual need to view knowledge of metacognition as separate to knowledge of 
content. An assessment of an individual’s awareness of level and type of metacognitive abilities can 
facilitate (1) content learning and/or (2) metacognitive training by providing targeted insights into 
learner prior abilities and areas of weakness or strength. An interesting question arises as to the 
ideal balance of training in metacognition and/or content, and further work is required to ascertain 
this. It could be argued that there is a great degree of cross-fertilisation between the ‘Aptitude and 
Individual Differences’, ‘Origin of Motivation’ and ‘Opportunity to Construct Learning’ 
dimensions, as they outline the potential influence of individual characteristics regarding (inclusive 
of potential ‘digital divides’) upon learning processes and behaviours. A clearer picture of learner 
self-perceptions, skills and abilities can assist both learners and practitioners in guiding the prior 
targeted provision of learning content, technologies and metacognitive support tools. 
Metacognition: a ‘during’ expansion 
Within the original model, Reeves (1997) outlines an awareness of the need to provide 
‘Metacognitive Support’ and of Flavell’s (1979) arguments that metacognitive support strategies can 
facilitate learners in the evaluation and progression of their learning strategies and behaviours. 
Reeves (1997), however, did not centrally outline variations of ‘Self-Direction’ and for this reason 
we wish to include this extended conceptualisation. Learners may (and were shown to have done 
so in the ADAPT project) reject the offer of support altogether. Of the 25 learners (out of an 
original starting number of 40) that completed their training, only 16 (64%) utilised any part of the 
online metacognitive tools on offer. This leaves a large percentage (44%) that chose not to use the 
metacognitive support tools at all. Reasons given ranged from not perceiving the benefit of using 
them, to those that felt technically or metacognitively unable to use them. Of those who used 
them, views ranged from, for example, learner 5006, who stated that ‘basically I find it essential to 
take notes’, to learner 1005, who stated, ‘boredom ... other priorities’ and learner 1014, who stated 
that they were unable and unwilling ‘to find the time’. 
Flavell (1976) argues that learners continuously reflect upon their levels of ability, the nature 
of the task and individual learning experiences, to assess whether there is a need to regulate/alter 
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their current learning strategy and behaviours. McKoon & Ratcliff (1992) argue that some learners 
may also be unable to verbalise their metacognitive acts because some of them may have become 
internalised (i.e. internally automated). Tobias & Everson (2000) argue that some learners may 
over- or under-estimate their levels of understanding. Variations can also occur in technological 
abilities, which result in ‘digital divides’ (in terms of how ‘usable’ technologies are to certain people 
with varying levels of knowledge and skills (Davis, 1989). This dimension possesses a degree of 
cross-fertilisation with the ‘Aptitude and Individual Differences’ and ‘Opportunity to Construct 
Learning’ dimensions, as the level of complexity (and interest) in using various learning 
technologies and support tools will affect aspects of their uptake and utilisation. 
Metacognition: an ‘after’ expansion 
Reeves (1997) did not demonstrate awareness that learning and knowledge construction is not a 
singular journey. Knowledge construction is strengthened through its re-application, reflection and 
utilisation. For this reason, we would like to add a ‘Metacognitive Analyses’ dimension. This 
dimension brings forward the affective, cyclical and adaptive conceptualisation of learning 
(inclusive of whether or not an ‘input’ necessarily leads to a completed ‘output’). 
Self-reflections are not just based upon a learner’s increased awareness of strategies and 
processes of learning, but also upon whether they consider their learning to be targeted, relevant 
and interesting. For example, learner 2003 viewed their training to be irrelevant to their needs and 
so abandoned their course and stated ‘I realised this was the wrong thing to do, so have called it a 
day’. Learners can also affectively self-reflect upon their prior experiences and this will invariably 
impact upon present and future expectations of success or failure and learner processes and 
behaviours (Flavell, 1979). An example of this can be found from learner 5003, who stated that their 
‘experience gained’ from a prior training package directly affected their decision to receive further 
courseware. 
Literature review insights support this viewpoint. Ayer ([1936] 1995) argues that what we 
refer to here as ‘metacognitions’ are experiential. Popper ([1972] 1979) argues that knowledge is 
gained with the modification of prior knowledge and with critical investigation. Wittgenstein 
(1953) utilises the analogy of learning as that of an individual who criss-crosses a landscape in a 
journey of critical discovery where they revisit and reflect upon learning content from many 
differing directions, in order to further their understanding of it. Learner 1003 outlined an example 
of this process by stating that they learned more deeply when they ‘go over’ content from many 
differing perspectives. Learner 2018 stated that they liked the design of the technology that enabled 
them to ‘go back and review the section again to understand the reasoning behind the correct 
answers’. 
Hertzog & Hultsch (1992) state that metacognitive knowledge and affective expectations 
continually evolve over an individual’s lifespan. According to Pask (1975), an individual’s ability to 
remember and retain knowledge is affected by social and contextual parameters. Similar arguments 
are also outlined by theorists like Goodyear (2001), Goodyear et al, 2004) and Steeples & Jones 
(2002). There was evidence in the journals that learners had reflected upon how they had learned 
with regard to their individual learning styles (Gardner, 1999). Learner 1003 exemplifed ‘Visual 
spatial’ thinking by stating that ‘The visual learning for me has been very beneficial, my memory 
tends to recall pictures and events ... the graphics are easier for me to recall’. 
A further question arises: To what extent do learning technologies have an effect upon an 
individual’s metacognitive analyses? Luckin & du Boulay (2002) argue that interactivity can occur 
between peers, tutors and interactive and communicative digital systems. Salmon (2002, [2000] 
2004) states that the e-moderator can facilitate learner self-reflections within computer-mediated 
communications (CMC) and Twidale (2000) observes that these interactions can also incorporate 
physical ‘over the shoulder’ collaborations with other learners. Jonassen & Reeves (1996) and 
Reeves et al (2002) outline the importance of designing authentic and reflexive learning. Chi et al 
(1989) argue that learners can vary in terms of both their metacognitive processes and their 
technological abilities. ‘Digital divide’ issues of knowledge and skills also surround usability aspects 
of technologies (Davis, 1989). Jonassen et al (1998) state the need to aid the facilitation of 
metacognition with the design of computer based ‘mindtools’. 
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The list of theorists and models is by no means exhaustive, but it serves to highlight that there 
is already a large body of thought that shows an awareness of the concept of incorporating 
‘Metacognitive Awareness’ within current (and future) models of lifelong e-learning. It could also 
be argued that there is a strong degree of cross-fertilisation with the ‘Aptitude and Individual 
Differences’, ‘Collaborative Support’ and ‘Opportunity to Construct Learning’ dimensions, as, 
whether simulated, facilitated or real, learner reflexivity and constructed learning is facilitated 
through use of a range of differing types of systems. Ascertaining the efficiency and effectiveness of 
learning with regard to differing individual abilities, mechanisms, metacognitive facilitations and 
designs and modes of delivery would constitute an interesting area of future research. 
Within Figure 2, the unbroken lines represent Reeves’s (1997) original dimensions. The short 
dashed lines represent amended/extended dimensions. The long dashed lined boxes represent new 
conceptual dimensions. The double-ended arrows connecting the dimensions illustrate a generic 
awareness of the cross-fertilisations that occur both within and between dimensions (i.e. the 
conceptualisation of how one dimension may potentially impact upon another). 
Figure 2. Amended and adapted version of Reeves’s (1997) model. 
 
The dashed double-lined flow arrows (surrounding the right side, lower and left side of the model 
and travelling in a clockwise direction) represent e-learning as being a lifelong cyclical process, 
rather than the singular ‘input/output’ process as conceptualised in Reeves’s (1997) original model. 
Within any singular learning activity, an ‘input’ does not necessarily lead to a completed ‘output’. 
Individuals are not a tabula rasa (i.e. clean tablet) onto which learning content can be written. This 
amended and extended model presents e-learning as a lifelong and cyclical process, supported by 
self-reflection processes before, during and after each learning activity. Learning processes and 
behaviours can ‘succeed’ or ‘fail’ and each subsequent cyclical event can affect an individual’s 
present and future expectations and learning behaviours over the course of their lifetime. 
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Conclusion: a model for what and for whom 
In this article we have pursued enhancement of Reeves’s model to extend the concept of learner 
metacognitions, and in subsequent publications we shall introduce additional enhancements to the 
model. We have argued that learners’ experiences can be improved by engaging in metacognitive 
activities before, during and after each learning activity. Tutors and learning technologists who 
configure e-learning environments can include relevant metacognitive activities and support 
resources, bearing in mind learner differences in skills, knowledge, abilities and preferences for 
metacognition. This is particularly important for individual learners who may engage in solo 
learning activities without the benefit of social interaction with other learners. 
Learners may experience ‘leaps’ of understanding in their self-awareness of their thinking 
strategies, and this may be seen as more important than advancements in content knowledge. 
However, the question arises as to what is the ideal balance between content knowledge and skills 
acquisition, and the training of effective metacognitive knowledge and skills. The cyclical nature of 
the model raises questions with each individual’s learning experience of: How did this occur? How 
was it facilitated or hindered? How (if possible) can it be improved? The autonomy of lifelong 
learners is a key factor. So is awareness of their differing levels of skills, knowledge and abilities in 
communicating their metacognitive processes and acts, as well as their ability to utilise 
technological support tools and technologies on offer. Learning activities are unlikely to proceed 
according to a ‘grand plan’ owned by an employer or some other agency. Hence, it is essential that 
learners ‘own’ this cyclic model of their personal development alongside a ‘dialogue’ with the 
learning practitioner within a ‘constructivist shift’, i.e. towards constructivism that facilitates 
learner managed and directed, collaborative usage (i.e. dynamic and ‘real world’ applicable, 
knowledge based and holistic systemic approaches) (Goodyear, 2001). This targeted and dialogic 
contextualised design and delivery approach holds great relevance when considering the time and 
resource-based constraints within SMEs. 
The literature review and limited empirical analysis of Reeves’s (1997) original model have 
indicated that the lifelong, cyclical and flexible aspects of metacognitive processes within e-learning 
are largely absent within current areas of practical and theoretical debate. The concept that an 
‘input’ does not necessarily lead to a completed ‘output’, as varying factors and dimensions may 
help or hinder the learning process, is also largely absent. In response, the contribution of this 
article puts forward a flexible, adapted and extended version of Reeves’s (1997) model. Our 
research has provided a partial testing of the adapted and extended model within an extended 
literature review and we encourage practitioners to apply the model to their own practice in the 
light of the discussion above. 
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